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ENTERED 



C- - > 


9 


<140> CURRENT APPLICATION NUMBER: US/10/089 f 370 










C--> 


10 


<141> CURRENT FILING 


DATE: 2002- 


03-29 
















12 


<160> NUMBER 


OF 


SEQ 


ID NOS: 


4 




















14 


<170> SOFTWARE: 


Patentln 


Vers. 2 


.0 


















16 


<210> SEQ ID 


NO: 


1 


























17 


<211> LENGTH 


: 1879 


























18 


<212> TYPE: DNA 




























19 


<213> ORGANISM: 


Nicotiana tabacum 


















21 


<220> FEATURE: 




























22 


<221> NAME/KEY: 


CDS 


























23 


<222> LOCATION: 


(49) 


. . (1767) 






















25 


<400> SEQUENCE: 


1 


























26 


ctagcccccc acttgctttt ccttctgtcc tccttttttc 


caccgccc atg gec gee 




27 




























Met Ala Ala 




28 






























1 






30 


acc 


gtc 


tec 


acc 


gec 


tct 


gec 


gec 


gee 


acc 


aat 


aaa 


tct 


cct 


ctt 


teg 




31 


Thr 


Val 


Ser 


Thr 


Ala 


Ser 


Ala 


Ala 


Ala 


Thr 


Asn 


Lys 


Ser 


Pro 


Leu 


Ser 




32 




5 










10 










15 












34 


cag 


ccc 


etc 


gac 


aaa 


ccc 


ttt 


tgc 


tec 


cca 


tct 


caa 


aag 


etc 


tta 


tct 




35 


Gin 


Pro 


Leu 


Asp 


Lys 


Pro 


Phe 


Cys 


Ser 


Pro 


Ser 


Gin 


Lys 


Leu 


Leu 


Ser 




36 


20 










25 










30 










35 




38 


tta 


tec 


cct 


aaa 


acc 


etc 


cca 


aaa 


ccc 


tat 


aga 


act 


etc 


gtc 


acc 


gca 




39 


Leu 


Ser 


Pro 


Lys 


Thr 


Leu 


Pro 


Lys 


Pro 


Tyr 


Arg 


Thr 


Leu 


Val 


Thr 


Ala 




40 










40 










45 










50 






42 


tct 


tec 


aaa 


aac 


ccc 


tta 


aac 


gac 


gtc 


gtt 


teg 


ttt 


aag 


aaa 


tea 


get 




43 


Ser 


Ser 


Lys 


Asn 


Pro 


Leu 


Asn 


Asp 


Val 


Val 


Ser 


Phe 


Lys 


Lys 


Ser 


Ala 




44 








55 










60 










65 








46 


gac 


aat 


aca 


ttg 


gac 


teg 


tat 


ttt 


gac 


gat 


gaa 


gac 


aaa 


ccc 


cgt 


gaa 




47 


Asp 


Asn 


Thr 


Leu 


Asp 


Ser 


Tyr 


Phe 


Asp 


Asp 


Glu 


Asp 


Lys 


Pro 


Arg 


Glu 




48 






70 










75 










80 










50 


gag 


tgt 


ggc 


gtt 


gtg 


ggc 


ate 


tat 


ggc 


gac 
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gaa 


get 


tea 


cgc 


ctt 




51 


Glu 


Cys 


Gly 


Val 


Val 


Gly 


He 


Tyr 


Gly 


Asp 


Ser 


Glu 


Ala 


Ser 


Arg 


Leu 




52 




85 










90 










95 
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tgc 


tat 


tta 


gca 


ctt 


cac 


gcg 


ctt 


eta 


cac 


cgt 


ggc 


caa 


gaa 


ggc 


gee 




55 


Cys 


Tyr 


Leu 


Ala 


Leu 


His 


Ala 


Leu 


Leu 


His 


Arg 


Gly 


Gin 


Glu 


Gly 


Ala 




56 


100 










105 










110 










115 
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ggc 


att 


gtc 


gec 


gtt 


aac 


gac 


gac 


gtt 


ctt 


aag 


tea 


att 


aca 


ggt 


gtt 
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Gly 


He 


Val 


Ala 


Val 


Asn 


Asp 


Asp 


Val 


Leu 


Lys 


Ser 


He 


Thr 


Gly 


Val 




60 










120 










125 










130 
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ggg 


tta 


gta 


tec 


gac 


gtg 


ttc 


aat 


gag 


tea 


aag 


ctt 


gac 
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etc 


cct 
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441 



489 
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Ton 
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Trp 
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r* Ttt 
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Ser 


Ser 
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1 SO 










1 SS 
X D D 










i £ n 
1 D u 










70 


atg 


tta 


aaa 


aat 


cttt 

guu 


cag 




L. L- L- 


att 
y uu 


rrnt' 
y u u 


aa u 


ua u 


aaa 
aaa 


u u u 


ggg 


tea 


JOJ 


71 


Met 




T,VQ 


Ion 

noil 


Va 1 

Val 


pin 


rlU 


tr Ii.tr 


Va 1 
v ax 


Ala 
nld 


Asn 


Tyr 


Lys 


riie 


Laiy 


Ser 




79 

/ Z 














1 7fl 
x / U 










175 












74 


gtt 


y y u 
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cat 


a a -fr- 
adL 


rrrr +■ 

ggu 


aaf 
CLCL U 
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u ua 


gtg 


aat 


tat 
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ctg 


cgt 
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v ax 
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v ax 
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Leu 


Leu 
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1 RO 










IRS 










190 
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y y u 


gaa 


eta 
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y aa 




a a +- 
ddl 


ygy 


■f-r'a 
uua 


a u u 
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u u u 


aat 


acg 


agt 


uc u 


gat 


ac u 


DOl 


7Q 




ulU 


T on 


Pin 


r 1 1 ii 
LjxU 


Asn 


vj±y 


Ser 


T 1 o 

lie 


riie 


Asn 


Thr 


Ser 


Ser 


Asp 


rn V> -v^ 
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RO 

O v 
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Z U \J 










9fl 
ZU D 










zlU 






82 


9*3.3. 


rr f- rr 
y uy 


fit" a 
y a 


^ L L 


cac 


ctt 


uLL 


gcu 


a ua 


teg 


aaa 


get 


agg 


cct 


u u u 


Ltd 


70Q 

/ z y 


83 


m n 


Va 1 

V CL X 


Va 1 
v a x 


T.oi i 
XlfciU. 


His 


Leu 


Tip 

X 1c 


Ma 
nla 


Tl A 

lie 


Ser 


Lys 


Ala 


Arg 


Pro 


Fne 


Leu 




R4. 








9 1 S 

Z X D 










9 9 n 
Z Z U 










Z Z D 








86 


u uy 


3 CI (7 

ay y 


a tt 


att 

y u u 


gag 


get 


tat 
uy u 


rr a a 
y aa 


aaa 

aaa 


a 1-1- 

a u u 


gaa 


ggt 


get 


+■ a -h 

ua U 


uC U 


atg 


inn 
III 


R7 


J_J t! U. 


7\ -r rr 
rij. y 


Tip 

X Xfci 


Va 1 
v ax 


Glu 


Ala 


Cys 


pi,, 


Lys 


i le 


Glu Gly Ala 


Tyr 


Ser 


Met 




RR 
o o 






9 ^ n 










0 "3 ^ 
Z j D 










240 










90 


y u y 


1*1" t - 


y ll 


a r»t- 
au L. 


gag 


gat 


a a rr 
day 


utg 


gLL 


gec 


gta 


agg 


gat 


cct 


Cat 


ggg 


one 
OZJ 


Q1 

y x 


v ax 


f lie 


Va 1 
VQl 


Thr 


Glu 


Asp 


Lys 


Leu 


Va 1 

vai 


Ala 

Aia 


Val 


Arg 


Asp 


Pro 


His 


Gly 




Q9 
y z 




TAR 
Z ft D 










z jU 










255 












94 


ttt 


a rrrr 
ay y 


cca 


u uy 


gtt 


atg 


rrrr +■ 

ggu 


a gg 


a rr a 
ay a 


a rrt- 
ay u 


aat 


ggt 


get 


guu 


guu 


ILL 


o / J 




tr life: 


Arg 




Leu 


Val 


Met 


tjxy 


Arg 


Arg 


Ser 


Asn 


Gly Ala 


vai 


Val 


Pne 






z u u 










265 










270 










*"> ^ c 
Z / D 




99 


rrnrr 

y uy 




rra rr 
yag 


a r»rr 

y 


tgt 


get 


uuy 


gat 


tug 


a u u 


gag 


get 


act 


ua u 


gag 


agg 


Oil 

y Zl 


inn 

-L\J\J 


alp? 


JCi 


ulU 


T Vl Y~ 

1 fix 


Cys 


Ala 


Leu 


Asp 


Leu 


Tl A 

lie 


Glu 


Ala 


Thr 


Tyr 


Glu 


Arg 




i ni 










280 










z o D 










zy u 






103 


rr a rr 

y ay 


rr +" rr 

y t-y 


aat 
aa l, 


UU U 


ggt 


gag 


ntt 

y uu 


guu 


rr-r- +- 

gLL 


gtg 


gat 


aaa 


gat 


ggg 


A-4- 4- 

guu 


ca u 


y by 


X \J *± 


ulu 


Va 1 
v ax 


Asn 


Pro 


Gly Glu 


Va 1 
Val 


Va "I 
Val 


Va 1 

vai 


vai 


Asp 


Lys 


Asp 


Cjiy 


vai 


His 




ins 

X V J 








9QS 










•inn 


















107 


I— 


a1-1- 
a l. u 


La u 


+- +-rr 
u uy 


atg 


cct 


r*a1- 

uau 


ccc 


gag 


cat 


aaa 


tct 


tgt 


a uc 


4-4-4- 
UUU 


gag 


1U1 / 


1 OR 


Cor 
Del 


Tin 
lie 


Tyr 


Leu 


Met 


Pro 


HIS 


Pro 


VjIU 


HIS 


Lys 


Ser 


Cys 


Ti- 
ne 


Phe 


Glu 




1 OQ 






7 1 n 










jIj 










320 










111 


cat 


att 


tac 


1-1-1- 


get 


ctg 


cct 


aa u 


teg 


gtc 


gtg 


ttt 


ggg 


a gg 


4- ^ 4- 
UCL 


gtg 


lUD 3 


112 


His 


He 


Tvr 


Phe 


Ala 


Leu 


Pro 


Asn 


Ser 


Val 


Val 


Phe 


Gly 


A T*rr 
t\ J. y 


Cat- 


Va 1 
v ax 




113 




325 










330 










335 












115 


tac 


gag 


tct 


agg 


cgt 


get 


ttt 


gga 


gag 


att 


ctt 


gcg 


act 


gaa 


get 


ccc 


1113 


116 


Tyr 


Glu 


Ser 


Arg 


Arg 


Ala 


Phe 


Gly 


Glu 


He 


Leu 


Ala 


Thr 


Glu 


Ala 


Pro 




117 


340 










345 










350 










355 




119 


gta 


gaa 


tgt 


gat 


gtt 


ggg 


ata 


gca 


gtt 


cct 


gat 


teg 


ggt 


ate 


gtg 


get 


1161 


120 


Val 


Glu 


Cys 


Asp 


Val Gly 


He 


Ala 


Val 


Pro 


Asp 


Ser 


Gly 


He 


Val 


Ala 




121 










360 










365 










370 






123 


gcg 


etc 


ggt 


tat 


get 


get 


aaa 


gcg 


ggg 


gta 


ccg 


ttt 


caa 


caa 


ggt 


ttg 


1209 


124 


Ala 


Leu 


Gly 


Tyr 


Ala 


Ala 


Lys 


Ala 


Gly 


Val 


Pro 


Phe 


Gin 


Gin 


Gly 


Leu 




125 








375 










380 










385 








127 


ata 


agg 


teg 


cat 


tat 


gtt 


ggt 


agg 


aca 


ttt 


ate 


gag 


ccg 


teg 


cag 


aag 


1257 


128 


He 


Arg 


Ser 


His 


Tyr Val 


Gly 


Arg 


Thr 


Phe 


He 


Glu 


Pro 


Ser 


Gin 


Lys 
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129 






390 










395 










400 










131 


ata 


aqq 

ZD ZD 


gat 

ZJ 


ttc 


ggg 


gtg 


aag 


ctt 


aag 


ttg 


tea 


cca 


gtt 


agg 


gca 


tta 


1305 


132 


lie 


Arq 

i Zj 


Asp 


Phe 


Gly 


Val 


Lys 


Leu 


Lys 


Leu 


Ser 


Pro 


Val 


Arg 


Ala 


Leu 




133 




405 










410 










415 












135 


ttg 


gag 


ggg 


aaa 


agg 


gtt 


gtg 


gtc 


gtg 


gac 


gat 


tea 


ate 


gtt 


aga 


ggg 


1353 


136 


Leu 


Glu 


Gly 


Lvs 


Arq 


Val 


Val 


Val 


Val 


Asp 

It 


Asp 


Ser 


He 


Val 


Arg 


Gly 




137 


420 










425 










430 










435 




139 


acg 


acc 


teg 


tec 


aag 


att 


gtg 


agg 


ttg 


ttg 


aag 


gag 


gcg 


ggt 


gcg 


aaa 


1401 


140 


Thr 


Thr 


Ser 


Ser 


Lys 


He 


Val 


Arq 

"j- ZD 


Leu 


Leu 


Lys 


Glu 


Ala 


Gly 


Ala 


Lys 




141 










440 










445 










450 






143 


qaq 

ZD ZD 


gtt 


cat 


atg 


aqq 

ZD ZD 


att 


gca 


age 


cca 


cca 


att 


ata 


get 


tct 


tgt 


tat 


1449 


144 


Glu 


Val 


His 


Met 


Arq 


He 


Ala 


Ser 


Pro 


Pro 


He 


He 


Ala 


Ser 


Cys 


Tyr 




145 
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460 
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tat 


gga 


gtg 


gat 


act 


cct 


agt 
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<211> LENGTH: 
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• ORGANISM: Nicotiana tabacum 
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215 










220 










9^0 

Z J u 


r l u 




ucu 


JUCU 


Arg 


He 


Val 


Glu 


Ala 


Cys 


Glu 


Lys 


He 


Glu 


Glv 


Ala 


9^1 


99 S 

z Z J 










230 










235 










240 


233 


T VT 

xyx 


Ser 


Met 


Val 


Phe 


Val 


Thr 


Glu 


Asp 


Lys 


Leu 


Val 


Ala 


Val 


Arcr 


Asp 


9^4 

Z O Ht 










245 










250 










255 




236 


PJTO 


His 


V 

vjxy 


Phe 


Arg 


Pro 


Leu 


Val 


Met 


Glv 


Arcr 


Arcr 


Ser 


Asn 


Glv 


Ala 


9^7 
z j / 








960 










265 










270 






9^9 

Z J 27 


Val 

v a J. 


Val 


Phe 


Ala 


Ser 


Glu 


Thr 


Cys 


Ala 


Leu 


Asp 


Leu 


He 


Glu 


Ala 


Thr 


240 






275 










280 










285 








242 


T VT 


Glu 


Arg 


Glu 


Val 


Asn 


Pro 


Glv 


Glu 


Val 


Val 


Val 


Val 


Asp 


Lys 


Asp 


94 ^ 

Z t J 




Z J KJ 










295 










300 










246 


m v 


Val 


His 


Ser 


He 


Tvr 


Leu 


Met 


Pro 


His 


Pro 


Glu 


His 


LVS 


Ser 


Cvs 


947 
z *± / 


J U J 










310 










315 










320 


249 


lie 


Phe 


Glu 


His 


He 


Tvr 


Phe 


Ala 


Leu 


Pro 


Asn 


Ser 


Val 


Val 


Phe 


Gly 


250 










325 










330 










335 




9 C S9 

Z -J z 


rix y 


C >~ 
OCX 


v a. x 


Tvr 
j. y x 


Glu 


Ser 


Arg 


Arg 


Ala 


Phe 


Glv 


Glu 


He 


Leu 


Ala 


Thr 


9S^ 
z j j 








^4D 










345 










350 






255 


Glu 


Ala 


Pro 


Val 


Glu 


Cys 


Asp 


Val 


Gly 


He 


Ala 


Val 


Pro 


Asp 


Ser 


Gly 


256 






355 










360 










365 








258 


He 


Val 


Ala 


Ala 


Leu 


Gly 


Tyr 


Ala 


Ala 


Lys 


Ala 


Gly 


Val 


Pro 


Phe 


Gin 


259 




370 










375 










380 










261 


Gin 


Gly 


Leu 


He 


Arg 


Ser 


His 


Tyr 


Val 


Gly 


Arg 


Thr 


Phe 


He 


Glu 


Pro 


262 


385 










390 










395 










400 


264 


Ser 


Gin 


Lys 


He 


Arg 


Asp 


Phe 


Gly 


Val 


Lys 


Leu 


Lys 


Leu 


Ser 


Pro 


Val 


265 










405 










410 










415 




267 


Arg 


Ala 


Leu 


Leu 


Glu 


Gly 


Lys 


Arg 


Val 


Val 


Val 


Val 


Asp 


Asp 


Ser 


He 


268 








420 










425 










430 






270 


Val 


Arg 


Gly 


Thr 


Thr 


Ser 


Ser 


Lys 


He 


Val 


Arg 


Leu 


Leu 


Lys 


Glu 


Ala 


271 






435 










440 










445 








273 


Gly 


Ala 


Lys 


Glu 


Val 


His 


Met 


Arg 


He 


Ala 


Ser 


Pro 


Pro 


He 


He 


Ala 
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274 




450 










455 










460 












276 


Ser 


Cys 


Tvr 


Tvr 

jt 


Glv 


Val 


Asp 


Thr 


Pro 


Ser 


Ser 


Asp 


Glu 


Leu 


He 


OCX 




277 


465 










470 










47 s 










ft O \J 




279 


Asn 


Arg 


Met 


Ser 


Val 


Glu 


Glu 


He 


T,VQ 


ulU 


if llti 


Tip 


vj -L y 


Ser 


Asp 


Oor 

JCi 




280 










485 




















495 






282 


Leu 


Ala 


Phe 


Leu 


Pro 


Met 


Asp 


Ser 


Leu 


Asn 


T.VQ 


Lieu 


Jut; Li 


Gly Asn 






283 








500 










505 










510 








285 


Ser 


Lys 


Ser 


Phe 


Cys 


Tyr 


Ala 


Cys 


Phe 


OCX 


fj v 






Pro 


Val 


fill 
bill 




286 






515 










520 










525 










288 


Pro 


Thr 


Gly 


Lys 


Val 


Lys 


Arg 


He 


Gly 


Jr 


i I1C 






Asp 


Gly 


Leu 




289 




530 










535 










~J *± V 












291 


Ser 


Gly 


Asp 


Met 


Asp 


Ser 


He 


Asp 


Gly 


Gly 


Trp 


Leu 


Pro 


Gly 


Ser 


Ser 




292 


545 










550 










555 










560 




295 


Arg 


Val 


Gin 


Lys 


Thr 


He 


Leu 


Asn 


Glu 


Val 


Arg 


Thr 


Gly 










296 










565 










570 
















299 


<210> SEQ ID 


NO: 


3 


























300 


<211> LENGTH 


: 1869 


























301 


<212> TYPE: DNA 




























302 


<213> ORGANISM: Nicotiana tabacum 


















304 


<220> FEATURE: 




























305 


<221> NAME/KEY: CDS 


























306 


<222> LOCATION: 


(25) 


. . (1743) 






















308 


<400> SEQUENCE: ! 


3 


























309 


ctgtcctcat ttttcccacc accc atg gcc gcc acc gtc tec acc gec tct 




310 














Met Ala Ala Thr Val Ser Thr Ala Ser 




311 
















1 








5 












313 


gec 


gcc 


gcc 


acc 


aac 


aaa 


tat 


cct 


ctt 


tea 


cag 


ccc 


ctt 


gac 


aaa 


ccc 


99 


314 


Ala 


Ala 


Ala 


Thr 


Asn 


Lys 


Tyr 


Pro 


Leu 


Ser 


Gin 


Pro 


Leu 


Asp 


Lys 


Pro 




315 


10 










15 










20 










25 




317 


ttt 


tgc 


tec 


eta 


tct 


caa 


aag 


etc 


tta 


tct 


tta 


tec 


cct 


aaa 


acc 


cat 


1 4 7 


318 


Phe 


Cys 


Ser 


Leu 


Ser 


Gin 


Lys 


Leu 


Leu 


Ser 


Leu 


Ser 


Pro 


Lys 


Thr 


His 




319 










30 










35 










40 






321 


cct 


aaa 


ccc 


tac 


aga 


act 


etc 


ate 


acc 


gcc 


tct 


tec 


aaa 


aac 


ccc 


tta 


JL J ~J 


322 


Pro 


Lys 


Pro 


Tyr 


Arg 


Thr 


Leu 


He 


Thr 


Ala 


Ser 


Ser 


Lys 


Asn 


Pro 


Leu 




323 








45 










50 










55 








325 


aac 


gac 


gtc 


att 


teg 


ttt 


aag 


aaa 


tea 


get 


gac 


aat 


acc 


ttg 


gac 


tec 


z> *± o 


326 


Asn 


Asp 


Val 


He 


Ser 


Phe 


Lys 


Lys 


Ser 


Ala 


Asp 


Asn 


Thr 


Leu 


Asp 


Ser 




327 






60 










65 










70 










329 


tat 


ttt 


gac 


gat 


gac 


gat 


aaa 


ccc 


cgt 


gaa 


gag 


tgc 


ggc 


gtt 


gtg 


ggc 


291 


330 


Tyr 


Phe 


Asp 


Asp 


Asp 


Asp 


Lys 


Pro 


Arg 


Glu 


Glu 


Cys 


Gly 


Val 


Val Gly 




331 




75 










80 










85 












333 


ate 


tat 


ggc 


gac 


tea 


gaa 


get 


tea 


cgc 


ctt 


tgc 


tat 


tta 


gca 


ctt 


cac 


339 


334 


He 


Tyr 


Gly 


Asp 


Ser 


Glu 


Ala 


Ser 


Arg 


Leu 


Cys 


Tyr 


Leu 


Ala 


Leu 


His 




335 


90 










95 










100 










105 




337 


gcg 


ctt 


caa 


cac 


cgt 


ggc 


caa 


gaa 


ggc 


gcc 


ggc 


att 


gtc 


gcc 


gtt 


aac 


387 


338 


Ala 


Leu 


Gin 


His 


Arg 


Gly 


Gin 


Glu 


Gly Ala 


Gly 


He 


Val 


Ala 


Val 


Asn 




339 










110 










115 










120 






341 


gac 


gac 


gtt 


ctt 


aag 


tea 


att 


aca 


ggt 


gtt 


ggg 


tta 


gta 


tec 


gac 


gtg 


435 


342 


Asp 


Asp 


Val 


Leu 


Lys 


Ser 


He 


Thr 


Gly 


Val 


Gly 


Leu 


Val 


Ser 


Asp 


Val 
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